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1. REPORT VERSION
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2. SUMMARY OF TEST RESULT

Report
Test Item Standard Requirement Result

clause
5.1 |Antenna Requirement 15.203 PASS
5.2 |20 dB Bandwidth 15.215 (c) PASS
5.3 |Radiated Band Edge Emission 15.205/15.209/15.249(d) PASS
5.4 |Radiated Spurious Emission 15.249(a)(c)(e)/15.205/15.209 PASS

Note:

The measurement uncertainty is not included in the test result.
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3. SUMMARY

3.1. Product Description

Main unit information:

Product Name: 15-key remote control
Trade Mark: N/A

Model No.: CIS-QS-PD04-F07-A2 V3
Listed Model(s): N/A

Model difference: N/A

Power supply: Input: DC 3.3V

Hardware version: 11041A

Software version: N/A

Accessory unit (AU) information:

Battery: N/A

3.2. Radio Specification Description

Technology: 2.4G

Modulation: GFSK

Operation frequency: 2402MHz~2480MHz

Channel number: 3

Antenna type: PCB antenna

Antenna gain: 0dBi

Channel list:
CHA1 2402
CH2 2426
CH3 2480
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3.3. Modification of EUT

No modifications are made to the EUT during all test items.

3.4. Testing Site

Laboratory Name Shenzhen Bangce Testing Technology Co., Ltd.

101, building 10, Yunli Intelligent Park, Shutianpu community, Matian Street,

Laboratory Location Guangming District, Shenzhen, Guangdong, China

FCC registration number 736346

3.5. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation
with a sample calculation is as follows:

FS (dBuV/m) = RA (dBuV) + AF (dB/m) + CL (dB) — AG (dB)

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

3.6. DISTURBANCE Calculation

The AC mains conducted disturbance is calculated by adding the 10dB Pulse Limiter and Cable Factor
and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a sample
calculation is as follows:

CD (dBuV) = RA (dBuV) + PL (dB) + CL (dB)

Where CD = Conducted Disturbance CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude PL = 10 dB Pulse Limiter Factor
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4. TEST CONFIGURATION

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

4.1. Test frequency list

Channel Frequency (MHz)
CH-L 2402
CH-M 2426
CH-H 2480
4.2. Test mode
No Test mode Description

Keep the EUT in continuously transmitting mode with GFSK

™1 TX mode modulation at lowest, middle and highest channel.

T™M2 Link mode Keep the EUT in Bluetooth linking mode with AE.

4.3. Support unit used in test configuration and system

The EUT has been associated with peripherals and configuration operated in a manner tended to maximize its
emission characteristics in a typical application.

The following peripheral devices and interface cables were connected during the measurement:

ltem Equipment name Trade Name Model No.

1 - - -

4.4. Test sample information

Type sample no.

Engineer sample CISR250519101--S01

Normal sample CISR250519101--S01

4.5. Testing environmental condition

Type Requirement Actual
Temperature: 15~35°C 25°C
Relative Humidity: 25~75% 50%
Air Pressure: 860~1060mbar 1000mbar

4.6. Statement of the measurement uncertainty

No. Test ltems Measurement Uncertainty
1 AC Conducted Emission 1.63dB
2 20dB Bandwidth 0.002%
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Radiated Band Edge Emission

3.76dB for 30MHz-1GHz
3.80dB for above 1GHz

Radiated Spurious Emission

3.76dB for 30MHz-1GHz
3.80dB for above 1GHz

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=1.96.

4.7. Equipment Used during the Test

AC Conducted Emission

ltem Equipment name Manufacturer Model Serial No. Calét;rgt ion Due date
1 EMI Test Receiver Rohde&schwarz ESCI7 100853 2025-01-08 | 2026-01-07
2 Artificial power Schwarzbeck | NSEK812 | 6157.01006 | 2025-01-08 | 2026-01-07
network 7
8-wire Impedance NTEM
3 Stabilization Schwarzbeck 8158 8158-00337 | 2025-01-08 | 2026-01-07
Network
4 Artificial power Schwarzbeck ENV216 / 2025-01-08 | 2026-01-07
network
20 dB Bandwidth
ltem Equipment name Manufacturer Model Serial No. Calét;rgt ion Due date
1 MXG RF Signal Agilent N5181A | MY50145362 | 2025-01-08 | 2026-01-07
Generator
2 Spectrum analyzer R&S FSV-40N 102130 2025-01-08 | 2026-01-07
3 V%Ctor Signal Agilent N5182A | MY50142364 | 2025-01-08 | 2026-01-07
enerator
4 Power Meter WCs WCS-PM WCSPS'\AZ?’O“O 2025-01-08 | 2026-01-07
Radiated Band Edge Emission
Radiated Spurious Emission
ltem Equipment name Manufacturer Model Serial No. Calébarg[ ion Due date
1 EMI Test Receiver Rohde&schwarz ESCI7 100853 2025-01-08 | 2026-01-07
2 Amplifier Tonscend TAPfOK?’G AP23A306027 2025-01-08 | 2026-01-07
3 Prime amplifier Tonscend T’;F(’)%:)m AP23A306028 2025-01-08 | 2026-01-07
4 97676 anechoic SKET 9.36.3'6 N/A 2024-09-02 | 2027-09-01
chamber
5 | Spectrum analyzer Agilent N9020A | MY50530263 | 2025-01-08 | 2026-01-07
6 Spectrum analyzer R&S FSV-40N 102130 2025-01-08 | 2026-01-07
7 Bilog Antenna Schwarzbeck vt 1463 2023-01-09 | 2026-01-08
8 Horn Antenna | SCHWARZBECK ;'Z'S"B 2487 2023-01-09 | 2026-01-08
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9 Active Loop SCHWARZBECK | FMZB / 2023-01-09 | 2026-01-08
Antenna 1519B
10 RF Cable Tonscend Cable 1 / 2025-01-08 | 2026-01-07
11 RF Cable Tonscend Cable 2 / 2025-01-08 | 2026-01-07
12 RF Cable SKET Cable 3 / 2025-01-08 | 2026-01-07
13 LIS.N#1 Schwarzbeck NSL;“”Z / 2025-01-08 | 2026-01-07
14 LIS.N#2 ROHDEFf‘ZS'CHWA ENV216 / 2025-01-08 | 2026-01-07
15 Hom Antenna | SCHWARZBECK BBH(/;‘QN 1130 2023-01-09 | 2026-01-08
16 Preamplifier Tonscend T‘})F(’)lgso“ AP21C806126 | 2025-01-08 | 2026-01-07
17 | Variable-frequency Pinhong PH1110 / 2025-01-08 | 2026-01-07
power source
18 6dB Attenuator SKET DC-6G / 2025-01-08 | 2026-01-07
19 |  Antenna tower SKT BICAAT- | AT202124010 | 2025.01-08 | 2026-01-07
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5. TEST CONDITIONS AND RESULTS

5.1. Antenna Requirement

Standard Applicable

Description

FCC CFR Title 47 Part 15 Subpart C Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than
that furnished by the response-ble party shall be used with the device. The
use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator, the manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

The EUT antenna is PCB antenna ( 0dBi), the directional gain of the antenna
less than 6dBi. It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be
used.Antenna structure please refer to the EUT internal photographs antenna
photo.

Remark: The antenna gain is provided by the customer , if the data provided by the customer is not accurate,
Shenzhen Bangce Testing Technology Co., Ltd. does not assume any responsibility.
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5.2. 20 dB Bandwidth

Limit:

Test configuration:

Test procedure:

The transmitter output was connected to the spectrum analyzer through
an attenuator, the path loss was compensated to the results for each
measurement.

Set to the maximum power setting and enable the EUT transmit
continuously

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a
hopping channel

RBW = 1% of the 20 dB bandwidth, VBW = RBW
Sweep = auto, Detector function = peak, Trace = max hold

4. Measure and record the results in the test report.
Operating Environment:
Temperature: 22.2°C Humidity: 56.3 % Atmospheric Pressure: 103 kPa
Pre test mode: TM1
Final test mode: TM1

Test Setup Diagram

Test Result

Pass
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Test Data
Test Result of 20dB Bandwidth Measurement
Test Frequency(MHZz) 20dB Bandwidth(MHz) Limit(MHz)
2402 1.892 Non-Specified
2426 1.805 Non-Specified
2480 1.350 Non-Specified

20dB Bandwidth

2402MHz 2426MHz

2480MHz
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5.3. Radiated Band edge Emission

Limit:

Test configuration:

Test procedure:

FCC CFR Title 47 Part 15 Subpart C Section 15.249 (d):

Emissions radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50 dB below the level of the
fundamental or to the general radiated emission limits in § 15.209,
whichever is the lesser attenuation.

Antenna (Boresight)
tower

e

.
~ Hi
‘ O\ - -\—x; = i i anlg;\r:xa
>3m < il N
Vv "\ [ ]

\ 1 ~4m ML
Spectrum
‘:I A analyzer &
— L \

Tumtable ¥ X

1.5m ,\_j =
A 30em [ ]88
‘ Pre-amp — 0D

FYVVVVV VI | L 1

The EUT was setup and tested according to ANSI C63.10 .

2. The EUT is placed on a turn table which is 1.5 meter above ground. The
turn table is rotated 360 degrees to determine the position of the
maximum emission level.

3. The EUT waspositioned such that the distance from antenna to the EUT
was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the
maximum emission level. Thisis repeated for both horizontal and vertical
polarization of the antenna. In order to find themaximum emission, all of
the interface cables were manipulated according to ANSI C63.10 on
radiated measurement.

5. Use the following spectrum analyzer settings:

a) Span shall wide enough to fully capture the emission being measured

b) Set RBW=100kHz for <1GHz, VBW=3*RBW, Sweep time=auto,
Detector=peak, Trace=max hold
c) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=peak, Trace=max hold for Peak measurement

d) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=Average, Trace=RMS for Average measurement

Operating Environment:

Temperature: 22.2°C Humidity: 56.5 % Atmospheric Pressure: 103 kPa
Pre test mode: T™M1, TM2
Final test mode: TM1, TM2

Test Setup Diagram
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Test Result
Pass
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Test Data

Note:

1) Level= Reading + Factor; Factor =Antenna Factor+ Cable Loss- Preamp Factor
2) Margin = Limit - Level

Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’s data on
this report.

Mode1 / Polarization: Horizontal / CH: L
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Mode1 / Polarization: Vertical / CH: L
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Mode1 / Polarization: Horizontal / CH: H
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Mode1 / Polarization: Vertical / CH: H
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5.4. Radiated Spurious Emission
FCC CFR Title 47 Part 15 Subpart C Section 15.209

Limit:

Test configuration:

Frequency Limit (dBuV/m) Value
0.009 MHz ~0.49 MHz 2400/F(kHz) @300m Quasi-peak
0.49 MHz ~ 1.705 MHz 24000/F(kHz) @30m Quasi-peak

1.705 MHz ~30 MHz 30 @30m Quasi-peak

Limit dBuV/m @3m = Limit dBuV/m @300m + 40*log(300/3
Limit dBuV/m @3m = Limit dBuV/m @30m +40*log(30/3)

FCC CFR Title 47 Part 15 Subpart C Section 15.249

As shown in § 15.35(b), for frequencies above 1000 MHz, the field strength
limits in paragraphs (a) and (b) of this section are based on average limits.
However, the peak field strength of any emission shall not exceed the
maximum permitted average limits specified above by more than 20 dB under
any condition of modulation. For point-to-point operation under

paragraph (b) of this section, the peak field strength shall not exceed 2500
millivolts/meter at 3 meters along the Antenna azimuth.

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500
Frequency Limit (dBuV/m @3m) Value
30MHz~88MHz 40.00 Quasi-peak
88MHz~216MHz 43.50 Quasi-peak
216MHz~960MHz 46.00 Quasi-peak
960MHz~1GHz 54.00 Quasi-peak
Above 1GHz(Field strength 94.00 Average
of fundamental) 114.00 Peak
Above 1GHz(Field strength 54.00 Average
of harmonics) 74.00 Peak

9kHz~30MHz

30 MHz ~1 GHz
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Turntable

Test | At
Receiver - 0.8m

1 T
1mto 4m

|

Ground Plane

Coaxial Cable :

Test procedure:

Above 1 GHz

Antenna (Boresight)
tower

antenna

~
‘ e _\4\: 0 I E— Hom
>3m < r\ N
EUT | v ‘ ; d

) Spectrum
‘:I A analyzer &
—_— - \ \

Turntable ¥ \
1.5m
A

30cm

FYVVVVV VI

The EUT was setup and tested according to ANSI C63.10.

2. The EUT is placed on a turn table which is 0.8 meter above ground for
below 1 GHz, and 1.5 m for above 1 GHz. The turn table is rotated 360
degrees to determine the position of the maximum emission level.

3. The EUT was set 3 meters from the receiving antenna, which was
mounted on the top of a variable height antenna tower.

4. For each suspected emission, the EUT was arranged to its worst case
and then tune the Antenna tower (from 1 m to 4 m) and turntable (from O
degree to 360 degrees) to find the maximum reading. A pre-amp and a
high pass filter are used for the test in order to get better signal level to
comply with the guidelines.

5. Set to the maximum power setting and enable the EUT transmit
continuously.

6. Use the following spectrum analyzer settings
a) Span shall wide enough to fully capture the emission being
measured;
b) Below 1 GHz:

RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector
function=peak, Trace=max hold;

If the emission level of the EUT measured by the peak detector is 3
dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

c) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=peak, Trace=max hold for Peak measurement

d) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=Average, Trace=RMS for Average measurement

Operating Environment:

Tempgrature 22.2°C Humidity: 56.5 % Atmospheric Pressure: 103 kPa
Pre test mode: TM1, TM2

Final test mode: TM1, TM2

Test Result

Pass
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Test Data

Note:

1) Level= Reading + Factor/Transd; Factor/Transd =Antenna Factor+ Cable Loss- Preamp Factor
2) Margin = Limit — Level

3) Average measurement was not performed if peak level is lower than average limit(54 dBuV/m) for above
1GHz.

For 9 kHz ~ 30 MHz

The EUT was pre-scanned this frequency band, found the radiated level 20dB lower than the limit, so don’t
show data on this report.

For 30 MHz ~ 1000 MHz

Have pre-scan all test mode, found TM1 mode CHOO which it was worst case, so only show the worst case’s
data on this report.

Mode1 / Polarization: Horizontal / CH: L
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Mode1 / Polarization: Vertical / CH: L
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For 1 GHz ~ 25 GHz

Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’s data on
this report.

Mode1 / Polarization: Horizontal / CH: L
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Mode1 / Polarization: Vertical / CH: L
Test channel:2402MHz

| i .
Freq. Reading F':(r:]ttc.x FC:(:(c?r arr?;;ﬁfier C(::r;ifgfn Level Limit Margin Remark Polarity
MH dB dB dBuV/ dB
(MHz) | (@BW) | (4gjm) | (@B) | (@B) | (dBim) | @BUV) | (@BuVIm) | (dB)
2402.00 | 90.08 29.18 4.02 38.35 -5.15 84.93 114 29.07 Peak Horizontal
2402.00 | 81.35 29.18 4.02 38.35 -5.15 76.20 94 17.80 | Average | Horizontal
2402.00 | 82.52 29.18 4.02 38.35 -5.15 77.37 114 36.63 Peak Vertical
2402.00 | 67.62 29.18 4.02 38.35 -5.15 62.47 94 31.53 | Average | Vertical
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Mode1 / Polarization: Horizontal / CH: M
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Mode1 / Polarization: Vertical / CH: M

Test channel:2426MHz

) Ant. Cable Pre- Correction L .
(';;E(l‘) R(Z;ic)g Factor | Factor | amplifier |  Factor (ZGBYEI) ( d;n\q/l/tm) M(Zré’)'n Remark | Polarity
(dB/m) | (dB) (dB) (dB/m)

2426.00 | 90.07 29.23 4.02 38.2 -4.95 85.12 114 28.88 Peak Horizontal
2426.00 | 81.21 29.23 4.02 38.2 -4.95 76.26 94 17.74 | Average | Horizontal
2426.00 | 82.13 29.23 4.02 38.2 -4.95 77.18 114 36.82 Peak Vertical
2426.00 | 67.68 29.23 4.02 38.2 -4.95 62.73 94 31.27 | Average | Vertical
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Mode1 / Polarization: Horizontal / CH: H
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Mode1 / Polarization: Vertical / CH: H
Test channel:2480MHz
Correc
| _ X . .
Freq. | Reading FAn;[. Cable Prle.f. tion Level Limit Margin .
(MH2) (dBuv) actor | Factor | amplifier Factor | (dBuv) (dBu (dB) Remark Polarity
B

(dB/m) | (dB) (dB) (dB/m) Vim)
2480.00 | 91.41 29.2 4.02 38.3 -5.08 86.33 114 27.67 Peak Horizontal
2480.00 81.53 29.2 4.02 38.3 -5.08 76.45 94 17.55 | Average | Horizontal
2480.00 | 82.23 29.2 4.02 38.3 -5.08 77.15 114 36.85 Peak Vertical
2480.00 | 68.45 29.2 4.02 38.3 -5.08 63.37 94 30.63 | Average | Vertical
Note:

1) Level= Reading + Factor; Factor =Antenna Factor+ Cable Loss- Preamp Factor
2) Margin = Limit — Level
3) Average measurement was not performed if peak level is lower than average limit (54dBuV/m) for above

1GHz.
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6. TEST SETUP PHOTOS
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7. EXTERNAL AND INTERNAL PHOTOS
7.1 External photos
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7.2 Internal photos
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